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Creating a group class project to demonstrate situation awareness (SA) can be an
effective pedagogical approach. By engaging students in such projects, they can
understand the meaning of SA — comprehension of relevant information in a
dynamic environment (Durso et al., 2007). In an SA class taught at an
aeronautical university during the past several years, students engaged in
observational and interactive projects. However, COVID-19 has prohibited inperson activities. In lieu of such in-person activities, students enrolled in a virtual
SA class during summer 2020 utilized online road cameras found at traffic
intersections in Madrid, New York, and Tokyo. This alternative approach allowed
students to observe apparent SA of pedestrians across different cultures. Distinct
differences were found. Pedestrians in New York seemed to have better SA than
pedestrians in the other cities. Pedestrians in Tokyo seemed more compliant;
whereas pedestrians in Madrid were less compliant and appeared to have poor
SA. This virtual group project satisfied a viable approach to collecting SA data, as
well as an effective pedagogical lesson for teaching SA.
A typical graduate college course includes lectures, discussion, assigned papers, and
individual and group projects. Group projects can be an effective pedagogical tool because it
permits students to participate in active learning. Active learning engages students to be creative
in a meaningful learning process through relevant activities (Robertson, 2018). As part of the
course objective of a “Situation Awareness and Performance” class taught at an aeronautical
university, students engaged in collaborative learning such as group projects. By engaging
students in such projects, they can develop a deeper appreciation of theories and applications
related to situation awareness (SA). In past years, class projects included observations and
surveillance at EPCOT (Dattel et al., 2017), a baseball game, a gambling casino night cruise, and
at a paintball range. These group outings to achieve the goals of the project were conducted in
person. However, due to COVID-19 the class decided to conduct a real-time virtual observation
that would be an effective alternative to the previous classes’ SA projects to develop SA skills.
This paper discusses two objectives: a) benefits and techniques of learning SA in a virtual group
project and b) the results found from the research design.

98

SA is an important aspect of safe operation of an aircraft. Endsley (1988) defined SA as
“the perception of elements in the environment within a volume of time and space;
comprehension of their meaning; and projection of their status in the future” (p.97). Durso,
Rawson, & Girotto (2007) stated that SA is the comprehension of relevant information in a
rapidly changing environment. The Federal Aviation Administration (1991) considers SA as a
key element to safe decision making. The “Situation Awareness and Performance in
Aviation/Aerospace” class taught during the last several years included students with a variety of
interests and occupation, including instructor pilots, airport managers, aviation technicians, and
air traffic controllers. Student course evaluations invariably included two main themes: how little
knowledge of SA students realized they had before enrolling in the course (especially students
such as instructor pilots who thought they were quite knowledgeable about SA prior to enrolling
in the course); and how much better their task performance was by successfully applying SA to
their current jobs.
In addition to aviation, SA is also utilized in other fields such as healthcare. Chang et al.
(2017) conducted a study that revealed the advantages of simulation-based training of SA over
lecture-based training. Chang et al. found that simulation-based training of SA yields better SA
at the perception level compared to lecture-based training. Unfortunately, there is almost no
research available on teaching SA in the aviation domain. Lectures and scenario-based training
are targeted at improving decision-making ability and the application of learning. However, it
would be beneficial to develop training that is primarily aimed at improving SA of student
pilots, as well as instructor pilots.
Virtual learning (VL) has been a mode of delivering education for several years. The
current COVID-19 pandemic situation has prompted online learning to become more practical
and probable in many educational institutions. Several universities have transitioned to teaching
online applications using internet platforms (e.g., Zoom, Microsoft Teams). The number of
virtual schools in North America has increased significantly since 1995 (Beck & LaFrance,
2017). VL is a process conducted through a digital platform that commonly takes place in an
online environment. There appears to be no specific benefit or detriment to online learning
other than convenience. If designed properly, online student satisfaction and academic
performance are equal to traditional in-person class instruction (Hara & Kling, 1999; Nguyen,
2015). Petrides (2002) argued that students felt it was more convenient to collaborate with
classmates in an online course because the arrangement of in-person schedule would not be
required. Online learning can be a good substitute for the traditional classroom learning,
especially in circumstances like a pandemic situation.
The importance of online learning needs to be acknowledged for two reasons. First, the
current unprecedented pandemic situation can impose difficulties to host traditional in-person
class meetings; thus, virtual education needs to be incorporated to manage the situation. Second,
online learning should be maintained even after the pandemic is over if the benefits of this
education mode can be extended. Our experience of online learning currently has prepared us to
adapt this learning mode as an effect pedagogical approach to future education. Muthurprasad,
Aiswarya, Aditya, and Jha (2021) analyzed the benefits of online learning including the time
flexibility and convenience where students could study at their own pace at their own
convenient time and locations. Conversely, conflicting factors such as technological constraint,
lack of direct interactions and engagement, and students’ inefficacy toward learning were
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impacting the effectiveness of online education. VL expands education accessibility which
primarily benefits students in rural areas, assuming they have a stable internet connection. The
asynchronous courses allow students to participate according to their own time suitability,
which can improve time management skills. Accessibility of internet during a learning process
can offer opportunities for students to explore broad information related to the curriculum. VL
encourages the development of student’s digital skills and independence.
Due to COVID-19, many educational institutions have been forced to restructure inperson teaching and VL has been imposed at nearly all levels of education. Because the
pandemic has shifted the way of teaching, revised pedagogy and andragogy approaches are
constantly being modified that tests the effectiveness of education quality in such
unprecedented times. This paper provides an example of a modified approach to learn about SA
by conducting a group project in a virtual environment.
Method
Thirteen graduate students were registered for the Situation Awareness and Performance
in Aviation/Aerospace class offered in the summer of 2020. Due to COVID-19 restrictions, the
class was conducted synchronously online. Students considered several SA projects that could
be executed remotely and chose to study pedestrian behaviors via webcam observations at busy
crosswalk intersections in Tokyo, Madrid, and New York City. Students agreed to observe the
behaviors during a weekend evening local time, when it was expected that residents and tourists
would be active. The students also considered a variety of behaviors to observe, ultimately
deciding on a set of five behaviors that could be observed at each chosen intersection.
Participants
A total of 7,058 pedestrians were observed at three locations: 5,214 at the Shibuya
intersection in Tokyo, 1,548 at the Puerta Del Sol intersection in Madrid, and 296 (small
number due to rain) at the 45th Street and 7th Ave. intersections in Times Square in New York
City. Pedestrians in Tokyo were observed from 10:00pm – 11:00pm local time on Friday, July
10, 2020. Pedestrian in Madrid were observed from 10:30pm – 11:30pm local time on Friday,
July 10, 2020. Pedestrians in New York were observed from 9:50pm – 10:50pm local time on
Saturday, July 11, 2020.
Materials and Procedure
Each student agreed to observe two of the three intersections identified; thus, each
intersection was observed by eight or nine students. During the hour-long observation, two
students were assigned to observe each behavior using the frequency observation method and to
record the behaviors using event sampling. The students viewed webcams located at each
location in real time. For scoring purposes, the students recorded behaviors through Zoom. The
specific pedestrian behaviors observed are indicated in Table 1.
After the initial observations and data collection, six students volunteered to continue
work on the project. Each video (recording of a city intersection) was reviewed by two student
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researchers for accuracy. Video recording playbacks were conducted for every light change
cycle until full agreement of pedestrian behaviors between researchers was established.
Table 1. Specific Pedestrian Behaviors Observed in Each City
Questions
How many people were outside the marked lines of the crosswalk when they crossed?
How many pedestrians started to cross before the crosswalk light turned green? (False Start)
How many people hesitated to start crossing once the crosswalk light turned green?
How many people were still in the crosswalk with the crosswalk light turned red?
How many people were trying to overtake others in the crosswalk?

Results
Five types of pedestrians’ abnormal behaviors were observed when 7058 pedestrians
crossed the roads in three cities. A chi-square test for independence was run. There was a
significant difference between the number of pedestrians outside of crosswalks and cities, χ2 (2)
= 1048.06, p <.001. A significant difference was between cities for the number of pedestrians
who conducted false starts, χ2 (2) = 2175.02, p <.001. There was a significant difference
between cities for the number of pedestrians who hesitated when crossing, χ2 (2) = 76.043, p
<.001. The chi-square test also showed a significant difference between cities for the number of
pedestrians remaining in the crosswalks when the signal turned red, χ2 (2) = 307.96, p <.001.
However, no difference was found between the number of pedestrians who overtook others
when crossing in the crosswalks, χ2 (2) = 3.169, p = .205. Observed frequencies and percentages
of pedestrian numbers for each type of crossing behavior are presented in Table 2. The data
indicate that pedestrians in different cities are associated with different crossing behaviors.
Figure 2 illustrates the percentages of each type of participants' behavior in different cities.
Table 2. Frequencies for Participants’ Behaviors in Different Countries (N = 7058)
Behaviors
Outside of Crosswalks
False Start
Hesitation
In Crosswalks when Red
Overtaking Others

Tokyo
n
1640
64
332
1339
103

New York
%
30.45
1.23
6.37
25.68
1.98
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n
14
20
13
9
9

%
4.73
6.76
4.39
3.04
3.04

Madrid
n
1141
659
13
111
24

%
73.71
42.57
.84
7.17
1.55
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Figure 2. Percentage of Participants' Behaviors in Different Cities. A positive (+) symbol
indicates a significant greater number of behaviors than a corresponding negative (-) symbol. For
example, Madrid had more behaviors outside of the crosswalk than both Tokyo and New York,
and Tokyo had more behaviors outside the crosswalk the New York.
Discussion
The Situation Awareness and Performance in Aviation/Aerospace graduate course has
been offered for 5 years. Typically, the course is taught in a seminar format where students and
instructor sit at a conference table and share ideas about theories and applications of assigned
articles, job–related experiences, and personal insights and intuitions. There were challenges for
the most recent class due to the move to a synchronous online environment. Nonetheless, two
themes emerged from the course evaluation comments. First, many students felt that the course
was quite successful despite it being offered online. Second (as can be seen in Table 3), it is
hard to recognize that the course was not offered as an in-person traditional classroom setting.
Table 3. Students’ Comments after Taking the SA Course in a Synchronous On-line Format
Elements That Most Helped You Learn
“I can learn about Situation Awareness through various
important articles, and actual examples of aviation. This class
has been very helpful for me to understand the subject clearly.”
“Guided discussion session during class.”
“Doing it online was different, but I think we achieved the
same learning outcome as if we were to do it in person. The
professor was engaging and available to answer our questions.”
"The open class discussions are fantastic. It supports for openmindedness and a co-creative environment. Really enjoyed the
feedback on out presentations.”
“The readings and class discussions were outstanding! I have
learned so much about SA that I didn't know was possible”

Elements That Least Helped You Learn
“I am very much satisfied with this
lecture so I do not have any opinions
about this question.”
“Nothing it was ***** 5 star!!
Outstanding.”

The group project brought the class “together” in a virtual environment. The class
discussed some pedestrian behaviors of SA, even pointing out how several vehicles in Madrid
had to stop because pedestrians were in the crosswalk when the vehicles had the right-of-way.
Interesting class discussion about cultural differences and possible relationships to SA were
proposed. The synchronous online Situation Awareness and Performance class proved to be just
as successful as previous in-person class, in addition to being able to complete the class’
favorably mentioned and renown group project.
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